The Practical Application of Modern Pelvimetric Methods * by Thoms, Herbert & Wilson, Hugh M.
THE PRACTICAL APPLICATION OF MODERN
PELVIMETRIC METHODS*
HERBERT THOMS AND HUGH M. WILSON
With the advent of Roentgen methods for surveying the bony
pelvis have come many new concepts of the architecture of the
female pelvis and its relation to the problems of labor. During
the last half dozen years the quest for this newer knowledge has
received an extraordinary impetus, obviously due to the excellent
results in applying these new truths to practical obstetrics.
Methods for measuring the pelvis by means of the Roentgen ray
are various. In general, it may be said that most of them appear
to be adequate for obstetrical purposes. However, it must appear
that complicated maneuvers which are only successful in the hands
of an expert will not be eminently useful for widespread use in a
field which is as universal as is that of obstetrics. Roentgen
methods to be of such utility must be adaptable to the average
Roentgen laboratory and the interpretation of results must be com-
prehensible to the average roentgenologist and average obstetrician.
It is the purpose of this communication to point out the practical
essentials of pelvimetry in the light of modern knowledge, and to
outline briefly the methods by means of which such pelvimetry may
be satisfactorily performed.
From the point of view of practical obstetrics there are three
portions of the pelvis the mensuration of which will yield useful
information. These are (1) the plane of the pelvic inlet, (2) the
narrow pelvic plane in the lower midpelvis, and (3) the planes of
the outlet. A knowledge of the various diameters of these planes
will not only furnish a concept of the architecture of the pelvis, but
will also give an adequate index of the available space present in
the bony birth canal. In addition, this knowledge will enable us
to incorporate in the prenatal history a useful and instructive record.
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The Plane of the Pelvic Inlet
From the obstetrical point of view this plane is bounded anteri-
orly by the posterior upper surface of the symphysis pubis and the
forward portions of the iliopectineal lines, laterally by the iliopec-
tineal lines, and posteriorly by the posterior portions of these lines
and the anterior upper surface of the sacrum at the point where the
convergence of these lines takes place. It should be noted that this
plane is not that of the anatomical superior strait, but rests slightly
below this. Its importance in the mechanism of labor has been
emphasized, particularly by Caldwell, Moloy, and D'Esopo.' In
order to simplify the subject, this plane might also be called the
obstetrical inlet of the pelvis. The anteroposterior diameter of
this plane has been referred to by DeLee2 as the 2nd conjugate.
The useful diameters of this plane are:
1. Anteroposterior
2. Transverse
3. Posterior Sagittal
1. The Anteroposterior Diameter of the pelvic inlet extends
from a point on the upper posterior surface of the symphysis about
1 cm. from the superior border, posteriorly to the anterior surface
of the first sacral vertebra at the point where the iliopectineal lines
would meet if they were to be continued. (This point of conver-
gence may or may not be located at the sacral promontory. It is
often somewhat below this eminence.)
2. The Transverse Diameter of this plane is the widest trans-
verse distance separating the iliopectineal lines. It bisects the ante-
roposterior diameter somewhat posterior to its midpoint, dependent
upon the shape of the plane of the pelvic inlet.
3. The Posterior Sagittal Diameter of the inlet is represented
by that portion of the anteroposterior diameter which lies posterior
to the point of intersection by the transverse diameter. The length
of this diameter is an index of the amount of space in the important
upper posterior pelvis and when abnormally shortened usually
represents a posterior displacement ofthe transverse diameter. This
may be due to an abnormal convergence of the iliopectineal lines
anteriorly, or, in the case of the flat pelvis, to a definite anteropos-
terior shortening of the inlet of the pelvis. If due to the latter,
the discrepancy between the lengths of the anteroposterior and trans-
verse diameters is at once apparent.
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The Narrow Pelvic Plane
The second obstetrical plane is the narrow pelvic plane-also
known as the plane of least dimensions. It is somewhat ovoid in
form, large anteriorly and small posteriorly, being narrowed pos-
teriorly by the convergence of the sacrosciatic ligaments. This
plane has been defined as being bounded anteriorly by the lower
border of the symphysis pubis, laterally by the ischial spines, and
posteriorly by the tip of the sacrum. However, as Hanson4 has
emphasized, these points are not truly in the same plane, for the
tip of the sacrum is usually as much as 2 cm. below the level of a
line joining the lower border of the symphysis with the bispinous
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FIG. 1. Diameters of the Pelvic Inlet. FIG. 2. Diameters of the Lateral Pelvis.
1. Anteroposterior Diameter 1. Anteroposterior Diameter of Inlet
2. Posterior Sagittal Diameter 2. Posterior Sagittal Diameter of Inlet
3. Transverse Diameter 3. Anteroposterior Diameter of Mid-
plane
4. Posterior Sagittal Diameter of Mid-
plane
5. Posterior Sagittal Diameter of Out-
let
diameter. We agree entirely with this author that the posterior
limit should be placed at the junction of the 4th and 5th sacral seg-
ments. In our studies of the lateral pelvis aspect, the necessity for
this concept of the narrow pelvic plane has been repeatedly
emphasized.
The three diameters which are of obstetrical significance in this
plane are the transverse or bispinous, the anteroposterior, and the
posterior sagittal. This latter diameter, as in the case with the
plane of the pelvic inlet, represents that distance on the antero-
posterior diameter which lies posterior to the point of intersection
by the transverse or bispinous diameter.
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Planes of the Outlet
The third portion of the pelvis of definite obstetrical significance
is the pelvic outlet. This is in reality two planes-represented by
two triangles, the bases of which join each other along the line of
the bituberal diameter. The anterior triangle is bounded by the
bones forming the pubic arch, the shape of which is of considerable
obstetric significance. The two diameters of particular significance
are the transverse of the outlet or bituberal diameter, and the pos-
terior sagittal. This latter diameter extends from a midpoint on
the bituberal diameter posteriorly to the tip of the sacrum. Other
diameters for the pelvic outlet have been described, but do not have
essential obstetrical significance, and for routine purposes may be
eliminated.
To recapitulate, the following pelvic diameters form a useful
record for the routine survey of the bony pelvis:
Pelvic Inlet:
Anteroposterior
Transverse
Posterior Sagittal
Narrow Pelvic Plane:
Anteroposterior
Transverse, or Bispinous
Posterior Sagittal
Pelvic Outlet:
Transverse, or Bituberal
Posterior Sagittal
Comment
The usefulness of a knowledge of the above diameters may be
commented upon as follows:
The pelvic inlet has been found to vary considerably in its con-
tours in average individuals, even in patients who have experienced
normal labors. Variations of form in this plane appear to be so
constant as to form a ready basis for classification. This is not a
new concept, in fact, half a century ago the anatomist Turner8 classi-
fied pelves on this basis.
The following variations in pelvic inlet conformation are gen-
erally found:
I. Dolichopellic or anthropoid type.
The anteroposterior diameter exceeds the transverse diameter
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and the pelvis is elongated anteroposteriorly. Both anteroposterior
and posterior sagittal diameters are relatively lengthened.
II. The mesatipellic or round-type pelvis.
The anteroposterior and transverse diameters are of equal
length, or the anteroposterior is shortened not more than 1 cm.
III. The brachypellic or oval-type pelvis.
The transverse diameter is more than 1 cm. and less than 3 cm.
longer than the anteroposterior.
IV. The platypellic or flat-pelvs.
The transverse diameter is 3 cm. or more longer than the antero-
posterior diameter. To those interested in the incidence of these
variations, reference is here given.8
Caldwell and his associates' have called attention to certain
changes in contour which may affect various portions of the pelvis
and which they designate as android changes. The "android"
characters affecting the pelvic inlet are:
1. Shortened posterior sagittal diameter.
2. A long straight anterior portion of the iliopectineal lines forming
a narrow retropubic angle making the pelvis "heart shaped."
The narrow pelvic plane also may present "android" characteristics.
These are:
1. Narrowing of the side walls of the pelvis making a relatively
shortened bispinous diameter.
2. A narrow and pointed sacrosciatic notch decreasing the posterior
pelvic capacity and shortening the posterior sagittal diameter in
this plane.
The "android" changes affecting the outlet are:
1. Narrowing of the pubic arch with less arcuate formation of the
sides, thus narrowing the subpubic angle and shortening relatively
the bituberal diameter.
2. Relative shortening of the posterior sagittal diameter of the outlet.
The above variations in pelvic contour described as android char-
acteristics may occur at the inlet, midpelvis, or outlet in any of the
above types, and in a certain small group of female pelves may occur
in all three portions,-the typical "android" pelvis emphasized by
Caldwell and his associates. These changes have pronounced
obstetrical significance, especially in the completely "android" pel-
vis, and, fortunately, as pointed out by Hayden5 and others, their
occurrence is not relatively frequent.
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Methods Used for Routine Pelvimetry
The methods that we use for the ordinary routine pelvimetric
examination consist of (1) the taking of two roentgenograms, both
of which may be taken on 10 x 12 films, and (2) manual palpation
of the outlet.
The pelvic inlet is measured and viewed by means of the grid
method, the details of which are set down elsewhere.7 This consists
of the projection of the superior strait to the sensitive film with the
target or tube at a 30 in. distance. Correction of the spread of the
rays is accomplished by means of the projection of a lead centimeter
grid on the same film, so that when the film is viewed dots which
represent corrected centimeters are seen and may be counted directly
for the three diameters of this plane. The ischial spines are also
seen inthis projection and may be measured by means of a correction
table. Inasmuch as they rest in a different plane than that of the
superior strait, the location of that plane is determined on the lateral
film.
In addition to the mensuration of these diameters, the contour
of this plane may be studied for asymmetrical variations or for
"android" changes. A further useful procedure is performed by
us in the reduction of the outline of this plane to its true proportions
on centimeter paper, which is incorporated in the prenatal record.
This procedure requires a simple piece of apparatus which is
described in detail elsewhere.6 The resultant graphic portrayal of
the superior strait is useful in that it is always instantly available
and, furthermore, represents to the obstetrician the true size of the
superior strait, not that of an enlarged and distorted image as seen
in the roentgenogram.
The second roentgenogram is taken with the patient standing
laterally and the tube at a 5 ft. distance. By means of a metal
centimeter scale placed in the fold of the buttocks, a projected scale
is seen on the edge of the film representing "corrected" centimeters
in the vertical midplane of the pelvis. By means of calipers, using
this scale, any anteroposterior diameter may be measured. We first
measure the anteroposterior diameter of the inlet. This, of course,
should check with that of the "grid method" film and, inasmuch as
the posterior landmarks in this lateral film are sometimes more
distinct than in the former, its reading often forms a valuable
adjunct to the interpretation of the "grid method" film.
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The next maneuver in the reading of the lateral film is the
mensuration of the anteroposterior diameter of the midplane from
the lower border of the symphysis pubis to the interspace between
the 4th and 5th sacral vertebrae. The posterior sagittal of this
plane is measured from the shadow cast by the ischial spines to this
posterior point. When this is relatively shortened, the "android"
type of greater sciatic notch is usually present. In instances where
the ischial spines are not in exact alignment and cast two shadows
instead of one, the mean distance between these is taken as the
anterior point of the posterior sagittal diameter of the midplane.
The remaining maneuver on the lateral film is the mensuration
of the posterior sagittal diameter of the outlet. This extends from
the lowermost point of the shadow cast by the tubera ischii to the
tip of the sacrum. In case the shadows cast by the tubera ischii are
not exactly superimposed, the mean distance between the two is used
as the anterior limit of this diameter.
The Pelvic Outlet
We depend upon external palpation to determine the character
ofthe pelvic arch and to measure the bituberal diameter. It is quite
feasible to do this roentgenologically, and recently in our studies of
pelvic architecture for research purposes we have been doing this.
However, for routine pelvimetry we do not think that this extra
roentgenogram is essential. By the usual external palpation of the
pubic arch the contours are easily outlined and abnormalities may
be noted. The bituberal diameter may be measured either by the
Thoms pelvimeter or by other instruments which have been
described for the purpose. A relatively narrow bituberal diameter
and relatively shortened posterior sagittal diameter, together with
straightening of the sides of the pubic arch with narrowing of the
subpubic angle, are significant "android" changes.
In conclusion, we would observe that with the establishment of
external pelvimetric methods an important step in obstetrical science
was made. That such methods have proven useful in spite of their
inaccuracy is a conclusive argument for a more accurate technic.
The simple roentgenometric methods here outlined appear to fulfill
that want in the present status of our knowledge of the obstetric
bony pelvis.
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